ABSTRACT
INTRODUCTION
Wireless communication is the action of transmitting and receiving data and voice signals due to using electromagnetic waves in free space. In this century, wireless communication is a necessary application of world and cannot imagine life without cellular mobile and networks because this technology offers significant advantages for users. Ultra-Wide Band (UWB) technology is the foundations of various methods of applications that support wireless communications in today's world. In London, the first Ultra-Wide Band communications system was designed in 1896 for more than a mile to connect two post offices (Nikookar & Prasad, 2008) . while using of pulse transmissions to conceal radar, imaging and stealth communication by the U.S. armed forces, the technology of UWB system was introduced in 1960 (Schantz, 2004 ).
Ultra-wideband antennas (UWB) are mainly becoming very attractive in future and modern wireless communication systems because of two significant factors (Agrawall et al., 1998) .
Firstly, the wireless portable devices currently need to operate antenna in different frequencies for different wireless transmission applications, and operation bands and functions are increasing more and more, which may affect on antenna design, such as multi antennas interference, antenna space limitation and etc. As a result, UWB antenna may effectively decrease the number of the antennas because one Ultra-wideband antennas can be applied to substitute multi narrowband antennas. Secondly, users more and more require to the wireless transmission devices such as UWB system due to having low cost, low power consumption, and high data rate. The properties of UWB offer a huge boost to the Ultra-wideband antennas' development and research in industry and academic world since the Federal Communications Commission (FCC) formally issued the concept for UWB technology in 2002 (Liang, 2012) .
The bandwidth is an important parameter of antennas and is the antenna operating frequency band within. The main desired antenna parameters are gain, input impedance, Directivity, efficiency, radiation pattern, and etc. However, the most definitions have been commonly used for the antenna bandwidth are the bandwidth ratio (typically used for ultrawideband definition) and the fractional bandwidth (usually used for narrow or wideband definition).
The fractional bandwidth formula is (1) . therefore, the UWB can be classified according to their shapes. The design of coaxial horn proposed antenna was the most famous UWB antenna according to (Cramer et al., 2002) . however, the concentration of this paper is the design of 14 sided polygons, elliptical and circular dipoles for 
RELATED WORK
Simple edge port technique has been used to feed the basic model of antenna. In order to achieve good impedance matching, the number of trial methods has been executed (Madhav et al., 2011 
DESIGN OF ANTENNA
The material RT-Duroid (5880) dielectric substrate has been used for antenna designs with its 
A. Design of 14 Sided Polygons Dipole Antenna
The planar antenna consists of a 14-gon dipole element which is practically fed by a simple edge port is fabricated by using modern commercial electromagnetic software (CST). The antenna has 14 sides which could be called 14 sided polygons (14-gon) because it has multi sides. the geometric 14-gon patch antenna is made of PEC (Perfect Electric Conductor) material which is made of different metals such as silver, copper, and etc. (Sharma et al., 2012) . However, in this paper copper with its thickness ( ) of 0.035 mm has been used to design the PEC of the antenna. The diameter (a) of both patch antennas is 24.67 mm and the majority of dipole antennas have a gap between patch polygons to feed the antenna and obtain perfect practical results of antenna parameters (Carrel, 1966) . Therefore, a gap (g) of 0.625 mm is select between two 14-gon structure to design the proposed antenna. In addition, the feed line width of the DESIGN OF ULTRA-WIDEBAND DIPOLE ANTENNA…..
proposed antenna is 0.3125 mm. Figure 2 indicates the geometric shape of proposed 14-sided polygons patch dipole antenna for wireless communication as shown below.
Figure 2: Geometric shape of proposed 14-sided polygons dipole antenna

B. Design of Circular Dipole Antenna
In this paper another dipole element, which is circular dipole, has been designed in order to evaluate and compare the result of its parameters with desirable other dipole antennas. Hence, two geometric circular shapes with the same dimension is fabricated on the dielectric substrate using a commercial software such as CST microwave studio. The material of the circular patch antenna like other designed dipole elements of this research is made of copper with thickness ( ) of 0.035 mm. the proposed antenna structure has a diameter because of its geometric shape which is a circle and the diameter (a) of both patch proposed antennas is 24.67 mm. More often, a gap is made between patches of the dipole antenna to feed the proposed antennas and has effect on the results of the antenna parameters. In this case, the length of the gap (S f ) which is designed between both of circular patches of the dipole antenna is 0.625 mm and its width is half of the feed line width (W f ) of the gap which is equal to 0.3125 mm. The geometric shape of the proposed circular dipole antenna for WiMAX communication application has been shown in 
C. Design of Elliptical Dipole Antenna
The planar antenna also consists of an elliptical dipole element which is practically fed by a simple edge port is fabricated by using modern commercial electromagnetic software (CST).
The both of geometric elliptical shape is fabricated on the dielectric substrate as has been 
RESULT AND DISCUSSION
In this paper, a commercial software is required for the design of the antenna structure to analyse and simulate the result of performance parameters of the proposed ultra-wideband dipole antenna. In that case, the current version software of Microwave Studio (CST) has been used for the antenna structures. In recent years, the commercial software is used widely for designing and simulating patch antennas, wire antennas, waveguide aperture antennas, etc. Since this software has perfect accuracy and reliability to evaluate the performance parameters of desired antenna design such as; antenna efficiencies, directivity, reflection coefficient (S-parameters), gain, voltage standing wave ratio (VSWR) and etc. all simulated characteristics and parameters of each structures has been described the following sections with their parameters 1.2 -24 GHz.
A. 14-Gon Dipole
This antenna at low frequencies works much like a dipole which its length ( ) is 0.4 its wavelength at the minimum frequency ( as depicted in Figure 1a ), although the overall 14-sided polygons length is slightly less than traditional dipoles whose length of dipoles must equal about half-wavelength, (Schantz, 2002) or . The 14-gon dipole offers a good match value of reflection coefficient (S11 < -10 dB) over a bandwidth ratio of 8.7:1 between frequency ranges 2.57-22.55 GHz for an input impedance of 100 ohms. The average gain and directivity of the antenna are achieved about 3.29 dB and 3.86 dBi respectively.
The first simulated parameter of this antenna that has been achieved from the simulated structure is gain (G) of the antennas as shown in Figure 5 . The reflection coefficient of the antenna is illustrated in Figure 6 and its achieved minimum value is -40.03 dB at operating frequency of 3.32 GHz. 
B. Circular Dipole
The circular dipole generally gives a very good match value of reflection coefficient (S11 < -10 dB) over a bandwidth ratio of 9.3:1 between frequency ranges 2.58-24 GHz for an input impedance of 100 ohms. The average gain and directivity of the antenna are achieved about 3.56 dB and 3.94 dBi respectively that its gain and directivity are slightly more than gain and directivity of the 14-gon dipole. Fig. 1b indicates dimensions of the circular dipole antenna and the main simulated parameter of this antenna that has been achieved from the simulated structure is gain (G) of the antennas as shown in Figure 7 . The return loss of antenna is depicted in Figure   8 and its achieved minimum value is -32.73 dB at operating frequency of 3.3 GHz which is quite less as compared with the reflection coefficient of 14-gon antenna. 
C. Elliptical Dipole
In comparison with 14-gon and circular dipole, the elliptical dipole offers the best match value of reflection coefficient at less -10 dB over a bandwidth ratio of 9.5:1 between frequency ranges 2.52-24 GHz for an input impedance of 100 ohms. This structure at low frequencies works much like a dipole which its length is 0.4 its wavelength at the minimum frequency (
). The average gain and directivity of this antenna is achieved about 4.1 dB and 4.5 dBi respectively that are more than the gain and directivity of the 14-gon and circular as the elliptical dipole gain is depicted in Figure 9 which is the main simulated parameter of this antenna that has been achieved from the simulated structure. In addition, the reflection coefficient of the proposed antenna is enhanced in comparison with both designed dipole that its achieved minimum value is -51.95 dB at operating frequency of 3.34 GHz as illustrated in Figure   10 . 
D. Comparison Among the Dipole Antennas
After designing the structure antennas (14-gon, circular and elliptical dipole) and discussing the simulated result of the proposed antennas, the difference between among of them has been made according to some main selected performance parameters of 14-gon, circular and elliptical dipole antennas, as illustrated in Table below . Table 1 shows a summary of the simulated radiation pattern characteristics of dipole antennas across the minimum resonant frequency of 2.4 GHz. It can be seen in the above table that the 14-gon and circular antennas only generate an average gain of about 3.3 dB and 3.5 dB respectively, whereas the designed elliptical dipole provides an impressive gain of 4.1 dB. The average directivity achieved by the 14-gon and circular antennas is much less than the directivity of the elliptical antenna. Besides, the elliptical structure has a decrease of -30.21 of the average return loss compared to the return loss of other designed dipole antennas that this parameter leads to decrease the rate of reflected power in the antenna (Constantine, 2005) . The designed elliptical GHz that the electromagnetic simulator software (CST) has been used to simulate their parameters.
Although 14-side polygons dipole, circular dipole and elliptical dipole antenna operate very well at range frequency 2.4-24 GHz, the elliptical dipole antenna has more opportunity to use for design the dipole antenna because of having perfect simulated radiation pattern characteristics in comparison with other dipole antennas. 
